INTRODUCTION
============

The most common trauma causes of morbidity and mortality are external and responsible about 3,000,000 admissions in the last two years in Brazil [@B11] . The World Health Organization estimates about 5.8 million annual deaths worldwide by trauma [@B11] , and 139,648 in Brazil only in 2012 [@B1] . Considering population, the most affected by deaths from external causes are men between 15 to 39 years, productive and contributive [@B11] . Among causes can be related traffic accidents, falls, drowning, firearms shooting accidents, exposure to smoke, fire and flames, aggression and autoinduced injuries [@B1] . Victims who do not die may have motor and neurological consequences, either temporary or permanent, with high costs for public allowance, health care and emotional repercussions for families. It is therefore vital early recognition of major injuries and hypovolemic shock [@B7] [@B10] .

The metabolic response to trauma culminates in inadequate supply of oxygen, hypoxia and anaerobic metabolism, the final product being lactate. It results from the metabolism of pyruvate catalyzed by the enzyme lactate dehydrogenase, found in high concentrations in shock patients [@B2] [@B5] [@B10] . Victims of trauma, high lactate is proven factor in mortality [@B2] and may signalize the need for hemoderivatives [@B9] [@B10] . Checking it in association with blood pressure it is possible to have severe injury indicative [@B7] [@B10] [@B12] . Some studies have linked lactate \>4 mmol/l as a major criterion of severity and chance of survival, ​​rarely found in stable patients even with comorbidities [@B6] [@B8] [@B10] . Others show that patients with high blood lactate have higher risk of death compared to those with levels within the normal laboratory range [@B3] [@B4] . The clearance of lactate may represent good parameter to analyze the quality of resuscitation measures in trauma [@B10] [@B13] and information on prognosis, especially in early mortality. Thus, the lactate can be used as a marker between the demand and availability of oxygen and its level changes can be used as effective marker in resuscitation maneuvers, even in patients with stability in vital signs [@B7] .

The objective of this study was to analyze the correlation of arterial lactate values ​​on admission and in 6 h clearance with polytrauma mortality and the correlation of the admission lactate with altered vital signs.

METHODS
=======

The study was submitted for approval by the Research Ethics Committee of the Regional Homero Miranda Gomes Hospital at São José, SC, Brazil before its realization.

It is a retrospective observational cohort, based on multiple trauma patients database admitted in emergency unit and sent to intensive care from April 2013 to July 2014. The variables were: age, gender, mechanism of injury, blood pressure, heart rate, Glasgow coma scale and blood lactate in the first 3 h of hospital admission and between 3 and 9 h afterwards, to calculate the lactate clearance under the following formula: clearance=lactate (lactate admission) - (lactate 6 h) / (lactate admission)x100 [@B7] .

The outcome of each patient was classified in survival or death, with early death if taken less than 48 h after hospital admission, and late if after 48 h.

The sample was separated into two subgroups according to the final outcome, deaths or survivors. To compare the average of the quantitative variables was used the ANOVA test. To compare the groups for the distribution of the relative frequency of qualitative variables was used the two proportions equality test (p\<0.05). All data collected were stored and launched in spreadsheets scanned with the SPSS V17, Minitab 16 and Excel Office 2010.

RESULTS
=======

In the period, the intensive care unit received 851 patients of which 146 were for multiple trauma. Of these 29 were excluded for lack of second lactate collection, resulting the sample in 117 patients.

Respectively among deaths and survivors the data were: 1) there was no significance for age, 37.4 and 33.3 years (p=0.69); 2) predominance of men (87%); 3) systolic blood pressure of 118 mmHg and 114 mmHg (p=0.367) and diastolic 68.7 mmHg and 67.5 mmHg (p=0.287); 4) admission lactate 21.7 mg/dl and 20.6 mg/dl (p=0.168); 5) average length of stay 9.8 and 29.7 days with significance (p\<0.001); 6) heart rate of 91.8 and 94.6 bpm (p=0.007) ( [Table 1](#t1){ref-type="table"} ).

TABLE 1Results of the analyzed data and lactateDeath (n=32)Survivors (n=85)pAge (average)37,4 (17,9)33,3 (13,2)0,069Systolic blood pressure (average)118 (30,3)114,9 (27,1)0,367Diastolic blood pressure (average)68,7 (16,5)67,5 (19,8)0,287Heart rate (average)91,8 (16,5)94,6 (22,4)0,007Glasgow (average)7,4 (4,1)8,3 (4,1)0,371Admission lactate21,7 (11,7)20,6 (12,1)0,168Admission9,8 (11)29,7 (23,5)\< 0,001Causes of polytraumaAutomotive accident18,8%19,0%0,977Motorcycle accident46,9%26,6%0,039Level drop6,3%15,2%0,199Injury by firearms12,5%5,1%0,170

The higher incidence of trauma mechanism was motorcycle accident,) followed by automotive, level drop, road kill, assault, injury by firearms, stab wound, hanging and blunt abdominal trauma. Among deaths and survivors, the only variable that showed statistical significance was motorcycle accident ( [Table 1](#t1){ref-type="table"} ). The predominant injury mechanism was head trauma (51%) followed by abdominal trauma (8.7%) ( [Table 2](#t2){ref-type="table"} ).

TABLE 2Outcome and mechanism of injury comparisonInjuryDeathsSurvivorspn%n%TBI2167,7%3647,4%0,055Abdominal blunt trauma26,5%911,8%0,405TBI + thoracic trauma413%56,5%0,144TBI + orthopedic trauma13,2%79,2%0,866TRM26,5%33,9%0,578Trauma complications13,2%00,0%0,116TBI + abdominal trauma00,0%45,2%0,521Abdominal + thoracic trauma00,0%45,3%0,193Thoracic trauma00,0%33,9%0,521TBI + vascular trauma00,0%11,3%0,521TBI + abdominal + thoracic trauma00,0%11,3%0,521Abdominal + orthopedic trauma00,0%11,3%0,521Cervical trauma00,0%11,3%0,521Vascular trauma00,0%11,3%0,521[^2]

In assessing the lactate clearance in early deaths, there was no statistical significance (p=0.417) among survivors and deaths ( [Table 3](#t3){ref-type="table"} ). When assessing clearance of lactate and late deaths also did not occur relationship (p=0.931). The correlation between lactate clearance and the hospital stay was also analyzed; however, the result was not significant (p=0.862) ( [Table 3](#t3){ref-type="table"} ).

TABLE 3Clearance relation between death and hospitalizationCLEARANCE0 - 2930 - 59More than 60Totalpn%n%n%n%Deaths 48 hSurvivors4295%4594%2087%10993%0,417Deaths25%36%313%87%Late deathsSurvivors3071%3270%1774%7971%0,931Deaths1229%1430%626%3229%HospitalizationTill 29 days3176%3170%1774%7973%0,862More than 30 days1024%1330%626%2927%

Lactate clearance among deaths and survivors showed no statistical difference (p=0.920). The ROC curve showed no difference in the clearance between lactate and mortality (area under the curve 0.5, [Figure 1](#f1){ref-type="fig"} ).

Comparing admission lactate and vital signs, it was found that there was only correlation with systolic blood pressure (18.9%). However, this correlation was classified as very bad ( [Table 4](#t4){ref-type="table"} ).

TABLE 4Admission lactate correlation with quantitative variablesLactate 1Corr ®pAge-2,0%0,833Blood systolic pressure-18,9%0,043Diastolic blood pressure-15,3%0,103Heart rate15,0%0,110

When assessing the relationship between deaths and survivors distribution of lactate clearance among low (0 to 29%), moderate (30 to 59%) and high (60% or more), there was no statistical significance among deaths and survivors within the same range ( [Table 5](#t5){ref-type="table"} ).

FIGURE 1ROC curve of lactate clearance

TABLE 5Final outcome and lactate clearance comparisonClearanceDeathSurvivorpn%n%0 - 291237,5%3038,0%0,96330 - 591443,8%3240,5%0,753More than 60618,8%1721,5%0,744

DISCUSSION
==========

The sample was homogeneous for age and gender. Most patients were men, which coincides with the national polytrauma victims statistics [@B1] [@B2] and previous studies [@B5] [@B9] [@B12] . The most affected age group was also in line with other paper^12^, but mortality was higher [@B12] [@B13] [@B14] .

Resuscitation in trauma and critically ill patients are challenges; several clinical and laboratory parameters are used to verify the effectiveness of different measurements [@B15] . The principles in the polytrauma patient care involve recognize and treat bleeding early, limiting the consequences of hypovolemic shock and diagnose traumatic injuries [@B9] . The ideal marker should be inexpensive, widely available and showing effectiveness of maneuvers in a short time. In an attempt to monitor therapy, lactate can be used [@B15] .

The trauma response is individual and elderly patients tend to respond distinctively from young people, due to comorbidities, reduced physiological reserve and elasticity of the vascular system, and concomitant use of drugs. It reduces the response to injury and tolerance to aggressive resuscitation measures, while the use of medication can alter the response to shock. In view of these changes, there is need to seek for marker that helps to monitor response acting as predictor of trauma severity [@B12] .

Lactate is a product of anaerobic metabolism and can be used as a marker of hypoxia in different states of shock. Elevated serum levels on admission of multiple trauma patients is related to higher mortality [@B3] [@B5] [@B7] [@B15] , higher mortality in patients affected by septic shock [@B6] and predict blood products need and also may aid in the early detection of severity [@B3] . Several researchers have established the use of lactate as a diagnostic and prognostic marker of severity and mortality [@B1] [@B7] [@B9] [@B10] . Levels greater than 4 mmol/l are unusual and are related to systemic inflammatory response and need for treatment in intensive care unit.

In other studies, it was demonstrated pre-hospital lactate as a better predictor of severity and need for surgical treatment in polytrauma in relation to vital signs [@B5] .

Odom et cols [@B10] showed great correlation with the initial lactate and mortality. In the present paper such correlation was not observed, even with clearance and mortality in trauma.

Caputo et al [@B3] demonstrated that vital signs may not be the best predictors of severity in multiple trauma and credited to lactate best positive predictor of mortality. Here, there was no correlation between lactate and blood pressure, lactate and heart rate. In this study, admission lactate showed no correlation with heart rate values ​​and diastolic blood pressure. In addition, those authors demonstrated that elevated lactate as a result of tissue injury and hypoxia was changed even in patients with blood pressure levels within the normal range, since they were young with good hemodynamic compensation after injury. In this study, the heart rate showed to be correlated with mortality; however, the lactate behaved as an independent variable, while vital signs and lactate showed no correlation.

Hyperlactatemia results from cellular injury and hypoxia, with the ability to demonstrate early cellular suffering, even before the change in vital signs, and assist in screening and pre-hospital treatment [@B5] . Lactate was used as a predictor in the pre-hospital to need to refer patients to specialist teams in trauma [@B4] and for early identification of tissue hypoperfusion. High lactate serum levels (\>4 mmol/l) also correlated with need for surgical treatment of multiple organ failure and death [@B4] . In this study, there was no correlation of lactate levels with mortality.

Lactate clearance is reported as a predictor of mortality in patients with stable vital signs or volume loss of less quantities [@B5] [@B6] [@B12] . In this study, these variables were independent, probably due to limited sample, differing from other authors [@B4] [@B5] [@B7] [@B10] .

Lefering ET cols [@B6] demonstrated correlation of serum lactate levels with mortality, with the highest levels present in patients with late mortality, after 48 h of admission. In this study, no correlation was found between lactate and death, either early or late.

There is a strong association of lactate with collagen synthesis and angiogenesis, as an intermediary in the cellular repair process, with relative stability of lactate levels in patients who are hypoxic and then in hyperoxic [@B8] . They claim that rapidly proliferating cells use glycolysis independent in oxygen levels [@B8] . Lactate can act in vasodilation. There is evidence pointing to lactic acidosis by glycolysis resulting from the activity of Na + K + ATPase directed to activation of beta adrenergic receptors [@B8] .

Chana et cols [@B4] found lower mortality in patients who had greater reduction in their lactate levels, which is a possible way of evaluating the therapeutic instituted in multiple trauma patients.

The relationship between initial high lactate and normal blood pressure levels was observed by other authors [@B10] and reflects the occult hypoperfusion - groups with high mortality had normal blood pressure levels.

Odom et et al demonstrated that initial lactate is an independent predictor of mortality, and in this study, these variables were not correlated. Furthermore, these authors showed that initial systolic blood pressure and lactate can be predictors of mortality when pressure values ​​are changed. Still, lactate is independent variable of age, Glasgow and injury rates, while in the present study did not detect correlation of lactate with age.

CONCLUSION
==========

There is no correlation between admission lactate or lactate clearance and mortality in patients treated with multiple trauma.
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